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Serial ANCA titers: Useful tool for prevention of relapses in The spectrum of vasculidites that includes Wegener’s
ANCA-associated vasculitis. granulomatosis, microscopic polyangiitis, Churg Strauss
Background. The value of measuring serial antineutrophil syndrome, and primary pauci-immune necrotizing andcytoplasmic autoantibody (ANCA) titers in guiding therapy
crescentic glomerulonephritis is associated with circulatingamong patients with ANCA-associated vasculitis is controver-
antineutrophil cytoplasmic antibodies (ANCA) [1–6]. Onlysial.
Methods. We measured serial titers of proteinase 3 (PR3)- two types of ANCA, antiproteinase-3 (PR3) and anti-
and myeloperoxidase (MPO)-ANCA by antigen-specific en- myeloperoxidase (MPO) antibodies, account for this as-
zyme-linked immunosorbent assays (ELISAs) in 48 patients sociation and they are highly specific markers for thesewith ANCA-associated vasculitis who were followed up during
vasculitides [5, 7–9].remission at the Massachusetts General Hospital from 1990
through 2000 (mean follow-up, 46.2 months). We retrospec- With current treatment protocols, the majority of pa-
tively assessed disease activity by Birmingham Vasculitis Activ- tients with ANCA-associated vasculitis undergo remis-
ity Score (BVAS). sion, whereas before the introduction of such treatment
Results. We found 21 episodes of fourfold or greater ANCA
most patients died within a year [10, 11]. Treatmenttiter rises in 17 patients who were in complete remission (BVAS
requires aggressive immunosuppression using steroids,0). Among eight patients who had 10 such titer rises and were
not given increased immunosuppression, (group I), all suffered together with agents such as cyclophosphamide, azathio-
relapses after each episode (mean interval, 5.8 months), whereas prine, methotrexate or mycophenolate mofetil. These
among 11 patients, each with one titer rise, who received pre- agents often produce toxic side effects, notably suscepti-emptive increased immunosuppression, (group II), only two
bility to infections, bone marrow suppression, osteope-relapses occurred, at 3 and 6 months. The difference in the
nia, increased risk of certain malignancies, and infertility.cumulative incidence of relapses in a 1-year period between
the two groups was 82% (P  0.0002). Changes in ANCA Therefore, after remission is induced, medications are
titers were also used to help guide therapy in the other 31 patients tapered and are eventually eliminated in some cases.
in the study; patients with slight titer rises often received incre-
However, most patients in remission sooner or later ex-mental increases in immunosuppression, whereas those with
perience relapses (defined as recurrence of disease activ-falling titers received incremental decreases. The overall out-
come in the entire group was favorable; 46 patients were alive ity irrespective of changes in ANCA titers) and require
at the end of the study; two died of unrelated diseases. intensification or reinstitution of therapy [12–18].
Conclusion. Serial measurements of PR3- and MPO-ANCA Although the diagnostic value of PR3- and MPO-titers in patients with ANCA-associated vasculitis during re-
ANCA test is well established [1, 4, 9, 13, 19–21], themission can help predict relapses, and preemptive increases in
usefulness of measuring ANCA titers in assessing diseaseimmunosuppression following fourfold titer rises reduces the
risk of relapses. Moreover, adjustment of immunosuppression activity and in guiding therapy is somewhat controver-
based on lesser titer changes appears to result in a favorable sial. Absolute titers correlate only roughly with disease
outcome.
severity. There is, however, evidence that rising titers
of PR3-ANCA during clinical remission often presage
relapses in patients with Wegener’s granulomatosis [22],
whereas falling titers are generally associated with a low
risk of relapse [6, 23–25]. Only limited data concerningKey words: ANCA-associated vasculitis, ANCA titers, relapses, MPO-
ANCA, PRE-ANCA, Birmingham Vasculitis Activity Score the predictive value of MPO-ANCA titer rises are avail-
able [15, 17, 19, 22, 26]. However, it has been reportedReceived for publication June 11, 2002
that patients with MPO-ANCA whose titers do not falland in revised form October 8, 2002
Accepted for publication October 17, 2002 following treatment are more prone to progress to chronic
renal failure than patients with falling titers [27]. Clearly, 2003 by the International Society of Nephrology
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Table 1. Characteristics of the 48 patients in the study er’s granulomatosis, microscopic polyangiitis, or primary
necrotizing and crescentic glomerulonephritis. However,Gender M/F 25/23
PR3/MPO-ANCA 27/21 more patients with PR3-ANCA had features consistent
Mean age 60.418.2 with Wegener’s granulomatosis, notably eye or upperMean follow-up months 46.429.1
respiratory tract involvement, than patients with MPO-Mean CrCl at diagnosis mL/min 67.338.9
Mean BVAS/WG at entry 6.0 (range, 2 to 12) ANCA, who had predominantly renal and/or lung involve-
Mean interveral between ANCA tests months 2.30.8 ment, consistent with microscopic polyangiitis or primary
Abbreviations are: CrCl, plasma creatinine clearance estimated by glomerulonephritis. There were no patients with features
(140  age)  creatinine; PR3-ANCA, antineutrophil cytoplasmic
of the Churg-Strauss syndrome and no patients had anti-antibodies against proteinase 3; MPO-ANCA, antineutrophil cyto-
plasmic antibodies against myeloperoxidase; BVAS/WG, Birmingham glomerular basement membrane (GBM) antibodies, which
Vasculitis Activity Score for Wegener’s Granulomatosis. are found in about 5% to 8% of patients with ANCA-
associated glomerulonephritis [29, 30].
ANCA tests and other laboratory studies
to evaluate these issues, it is important to have a reliable
The patients were generally seen every 2 to 3 monthsand consistent method for quantitating PR3- and MPO-
and ANCA tests were performed and titers determinedANCA titers and to establish criteria that distinguish
at each visit. All sera were tested by indirect immunoflu-significant rises from inconsequential fluctuations.
orescence on cytocentrifuged normal human neutrophilsIn our center, we routinely measure PR3- and MPO-
for the perinuclear pattern of staining called P-ANCA,ANCA titers in patients with ANCA-associated vasculitis
which is characteristic of anti-MPO antibodies, and theduring remission, generally at intervals of approximately
cytoplasmic pattern of staining, C-ANCA, which is char-2 months. The present study was based on a group of
acteristic of anti-PR3 antibodies. All sera were alsopatients with MPO- or PR3-ANCA–associated vasculitis
tested by direct antigen-specific enzyme-linked immuno-
who were followed up during the past 10 years, after
sorbent assays (ELISAs) for PR3- and MPO-ANCA, as
they had entered remission following induction of immu-
well as by a monoclonal antibody catching ELISA for
nosuppressive therapy. Our main goal was to determine
detection of antibodies to PR3, as described [1, 2, 21].
to what extent a clear-cut rise in PR3- or MPO-ANCA Titers were determined by ELISAs, using serial dilutions
titers (defined as fourfold or greater) during clinical re- of serum as described [9, 29]. A dilution curve was plot-
mission helps predict relapses and to assess the value of ted and the titer was determined by comparing the steep
preemptive intensification of immunosuppression in the part of the curve with a standard curve and multiplying
prevention of relapses. by the dilution. Titers were compared with the lowest
level reached after induction immunosuppression, and a
rise of fourfold or more was chosen as a clear-cut change.METHODS
If the titer had fallen below the cutoff of the assay, anPatient selection
increase to four times the level of the cutoff value was
We reviewed the outpatient charts of all patients with counted as a fourfold rise. For PR3-ANCA, rises were
a diagnosis of ANCA-associated vasculitis who were fol- considered present if either the monoclonal catching or
lowed up serially by us (J.L.N. and W.H.) at the Massa- the direct ELISA rose fourfold.
chusetts General Hospital between January 1, 1990 and Other tests performed during each visit included com-
February 1, 2001. Only patients who had entered remis- plete blood counts, serum creatinine, and urea levels and
sion following induction of immunosuppression were in- urine dipsticks (Multistix 8 SG, Bayer Corporation, Elk-
cluded. Patients who were seen only in the hospital and hart, IN, USA). Microscopic examination of the urine was
followed up elsewhere were not included. The diagnosis performed whenever the dipstick for blood was positive.
of ANCA-associated vasculitis was based on (1) charac-
Vasculitis activity score and definition of relapseteristic clinical and /or histologic features of Wegener’s
granulomatosis or microscopic polyangiitis, as defined We retrospectively scored disease activity at each visit,
by the Chapel Hill consensus conference [28], or clinical using the “Disease-Specific Activity Index for Wegener’s
evidence of rapidly progressive glomerulonephritis; to- Granulomatosis: Modification of the Birmingham Vas-
gether with (2) a positive test for PR3- or MPO-ANCA. culitis Activity Score” (BVAS/WG) [31]. BVAS/WG
Forty-eight patients meeting these criteria who had charts points are awarded for manifestations considered to be
adequate for review comprised this study. The major demo- due to the vasculitis rather than to side effects of treat-
graphic and other features of the patients are shown in ment or to an unrelated disease. A major item (three
Table 1. Because of the uncertainties involved in sub- points) is one that threatens the patient’s life or loss of
classifying ANCA-associated vasculitis, we have not di- function of a vital organ, whereas a minor item (one
point) does not. Patients were considered to have en-vided the patients into those considered to have Wegen-
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tered remission when the score reached zero and to have titer rises. All tests used a two-tailed significance level of
0.05. Analysis was performed using the STATA softwarerelapsed if the score subsequently reached two or more
points. package (STATA Corporation, College Station, TX,
USA).
Induction immunosuppression and maintenance therapy
The initial induction of immunosuppression after diag-
RESULTS
nosis generally included pulse methylprednisolone at 0.5
Overall outcome of patientsto 1.0 gram per day for 2 to 5 days and cyclophosphamide
at 500 mg to 1 gm/m2 during the first week (either as Forty-eight patients met our entry criteria and were
followed up for a mean of 46.2 months, with ANCA titersa pulse dose or in divided doses), depending on renal
function. In addition, five patients with rapidly progres- determined at intervals, on average, of 2.3 months. The
course of the disease in the entire group of 48 patientssive renal failure, four of whom also had pulmonary
hemorrhage, received plasma exchange. was evaluated, using measurements of relapses, progres-
sion to end-stage renal disease, death, and complications.Maintenance therapy generally was as follows: (1)
prednisone was tapered over the first month to approxi- Relapses. A total of 23 disease relapses were observed
in 16 patients; the other 32 patients had no relapsesmately 0.25 mg/kg/day, and starting at about the fifth or
sixth week prednisone was continued at 0.2 mg/kg/day, during the period of observation. Of the 23 relapses, 12
relapses (in nine patients) were preceded by a fourfoldwith tapering to 0.1 to 0.15 mg/kg/day by the end of 3
months; this dose was continued for an additional 6 or greater rise in titer of either MPO- or PR3-ANCA
(these patients are described further below). Two othermonths and weaning from prednisone was attempted
over the next 3 to 6 months; and (2) cyclophosphamide relapses were associated with a concurrent rise in ANCA
titer of at least fourfold. Three relapses in three patientswas given at 1 to 2 mg/kg/day, with adjustments based
on renal function and white blood cell count. In the early were associated with titer rises of less than fourfold. The
remaining six relapses (in five patients) were associated1990s azathioprine was substituted for cyclophosphamide
after 1 year. In the middle 1990s, either azathioprine with negative or falling titers found shortly before or at
the time of relapse. Five of these six relapses (in fouror methotrexate was substituted for cyclophosphamide
after 6 to 9 months. In the late 1990s, azathioprine, meth- patients) were confined to the nose, sinuses, and/or
mouth. The sixth relapse was manifested by hemoptysis;otrexate, or mycophenolate mofetil was substituted for
cyclophosphamide after 3 to 6 months. a computed tomography (CT) scan of the chest in this
patient showed pulmonary nodules (Mean BVAS/WGMinor adjustments in therapy were made in most of
the 48 patients who comprised this study, based in part for these six relapses  3.2; range, 2 to 4). Immunosup-
pression was increased at the time of all 23 relapses andon small changes in ANCA titers. Thus, patients with
slightly rising titers or without falling titers after induc- remission again ensued.
Complications of treatment. Serious side effects of treat-tion of immunosuppression often received minor incre-
mental increases in dosage, whereas patients with rapidly ment were uncommon. Two patients developed diabetes
mellitus while on steroid therapy. One patient developedfalling titers often had reductions in the dosage of immu-
nosuppressive agents. The increased (or decreased) dos- multiple spinal compression fractures. Two patients de-
veloped hemorrhagic cystitis while receiving cyclophos-age was usually 2.5 mg/day prednisone and/or 25 mg/day
azathioprine. Because the use of ANCA titers alone to phamide. Infectious complications included pneumonia
in 10 patients, two of which were due to Pneumocystisguide therapy has been controversial, the decision whether
to increase immunosuppressive medication was made only carinii, one case of cytomegalovirus viremia, and three
cases of herpes zoster. There were 17 hospitalizations forafter discussion with the patient of the potential risks
and possible benefits of such treatment. To focus on the ANCA-associated vasculitis or complications of therapy.
Survival. Forty-six of the 48 patients were alive at thevalue of ANCA titer rises, we assessed the outcome in
17 patients with 21 episodes of fourfold or greater rises end of the study. One patient died of gastric carcinoma
and one died of ischemic heart disease. No patient diedin titer during remission who were either not given in-
creased immunosuppression (group I) or were given pre- of complications attributed to ANCA-associated vasculi-
tis or its treatment. The outcome in the entire groupemptive increased immunosuppression (group II).
of 48 patients was favorable in comparison with results
Statistical analyses reported in several studies [12, 18, 32].
Clinical characteristics were compared between groups,
Outcome of patients with fourfold or greater rise inwith Wilcoxon rank test for continuous variables and
ANCA titerwith Fisher’s exact test for proportions. We used a log-
rank test to compare the Kaplan-Meier curves for the Although the favorable outcome in the 48 patients in
the study indicates the effectiveness of our regimen, itduration of remission after fourfold or greater ANCA
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Table 2. Comparison of patients with fourfold or greater increase institute preemptive therapy on the basis of a titer rise
in ANCA titers without (group I) or with (group II) preemptive
rather than to observe the patients for evidence of re-increase in immunosuppression
newed disease activity before intensifying or resuming
Group 1 Group 2 immunosuppressive therapy. Four of the eight patientsN  8 N  11
in group I declined treatment because of concerns aboutCategory (10 episodes) (11 episodes)
toxic side effects, and an additional patient was knownMean age 6516 6416
Gender M/F 3/5 6/5 to be intolerant of multiple immunosuppressive agents.
PR3/MPO-ANCA 4/4 8/3 The other three patients in group I were observed to
Mean follow-up since first visit months 7335 6329
have fourfold titer rises in the early years of the study,Median date of fourfold rise 4/96 3/99
From fourfold titer rise to disease relapse during which period we were less inclined to recommend
months 5.83.6 — preemptive therapy than in later years. Among the pa-
CrCl at diagnosis mL/min 7042 6241
tients who did not receive preemptive therapy followingCrCl at most recent visit mL/min 5135 5835
Mean BVAS/WG at diagnosis 6.62.9 5.81.6 titer rises (group I), all had relapses after each titer rise,
Mean BVAS/WG at disease relapse 3.51.1 — which occurred between 2 and 12 months (mean, 5.8
Mean number of months between ANCA
months) after the observed rise, whereas in group II onlytests months 2.50.6 2.20.5
Immunosuppresion at the time of titer rise two relapses were seen, at 3 and 6 months (Fig. 1). The
Prednisone 4/10 (40%) 8/11 (73%) difference in the cumulative incidence of relapses in a
Cyclophosphamide 3/10 (38%) 2/11 (18%)
1-year period between the two groups was 82% (P Azathioprine 2/10 (25%) 5/11 (45%)
Mycophenolate mofetil 0/10 (0%) 0/11 (0%) 0.0002 by the log-rank test) (Fig. 2).
Methotrexate 0/10 (0%) 0/11 (0%)
Abbreviations are: CrCl, plasma creatinine clearance estimated by (140 
age)  creatinine; PR3-ANCA, antineutrophil cytoplasmic antibodies against DISCUSSION
proteinase 3; MPO-ANCA, antineutrophil cytoplasmic antibodies against myelo-
The present study provides evidence in support of theperoxidase; BVAS/WG, Birmingham Vasculitis Activity Score for Wegener’s
Granulomatosis. view that serial measurements of ANCA titers during
remission are of value in the management of patients
with ANCA-associated vasculitis. Among eight patients
with 10 episodes of fourfold or greater rises during remis-was not possible to quantitate the value of adjusting
sion, for which no increase in immunosuppression wasimmunosuppression based on minor ANCA titer changes.
given (group I), relapses occurred after each titer rise,In order to assess more clearly the value of serial ANCA
generally within several months (mean  5.8 months),titers in guiding therapy, we focused on the patients
whereas among 11 patients, each with one episode, atwho experienced major titer rises (defined as fourfold
which time preemptive increased immunosuppressionor more), some of whom were followed up without in-
was given (group II) only two relapses occurred. Reviewcreased immunosuppression, whereas others received in-
of the patients’ records revealed no explanation for thecreased immunosuppression preemptively.
striking difference in outcome other than the effects ofANCA titer rises of fourfold or greater were found
preemptive therapy. In particular, the disease activity inon 21 occasions in 17 patients during remission. Eight
the two groups at the time of diagnosis was similar, aspatients (two with two titer rises each) did not receive
measured by the BVAS/WG score, a current methodincreased treatment at the time of the titer rise (group I),
of assessing the degree of activity of ANCA-associatedwhereas 11 patients, each with one episode were given
vasculitis [31]. And all of the patients in groups I and IIincreased immunosuppressive medications preemptively
were in complete remission (BVAS/WG  0) at the(group II). Increased immunosuppression consisted of
time the titer rises occurred. Thus, as far as we could(1) increasing azathioprine in seven patients (mean, 57 mg);
determine there was no bias with respect to disease activ-(2) increasing cyclophosphamide in two patients (mean,
ity or severity that led to the decision whether to increase112 mg); (3) increasing prednisone in the 11 patients
immunosuppression or to continue maintenance therapy(mean, 10 mg); and (4) changing azathioprine to cyclo-
and observe the patient for possible relapses. We foundphosphamide in one patient. Two patients, each of whom
only two possibly relevant differences between the twohad two separate rises, did not receive increased treat-
groups. First, there was a higher percentage of PR3-ment with the first titer rise, but were given increased
ANCA in group II, which might have been expectedimmunosuppression with the second titer rise and are
to be associated with more frequent rather than fewertherefore included in both group I and group II. As
relapses [19, 33]. Second, the patients in group II experi-summarized in Table 2, the severity of the disease at the
enced the titer rises in the later years of the study. How-time of diagnosis was similar in the two groups and all
ever, differences in management during recent years thatof the patients were in complete remission (BSAG  0)
might have accounted for the reduced incidence of re-at the time the titer rises were found.
Several considerations led to the decision whether to lapses were not apparent.
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Fig. 1. Outcome of patients with fourfold or greater antineutrophil cyctoplasmic autoantibody (ANCA) titer increases. ANCA titers measured
by enzyme-linked immunosorbent assay (ELISA) for antibodies to proteinase 3 (PR3) and myeloperoxidase (MPO). Birmingham Vasculitis
Activity Score for Wegener’s granulomatosis (BVAS/WG) in remission  0; in relapse  2 or higher. *Two patients had two separate titer rises,
but were treated only after the second episode, and, were therefore included in both group I and group II.
The present study confirms and extends several re-
ports that describe the value of PR3-ANCA titer rises in
predicting relapses [6, 14–16, 22]. However, some studies
used only indirect immunofluorescence, which is not as
reliable as antigen specific ELISAs for detection and
quantification of PR3-ANCA, and which is totally unreli-
able for the detection of MPO-ANCA, unless combined
with ELISAs. We detected ANCA through the com-
bined use of immunofluorescence and ELISAs specific
for antibodies to PR3 and MPO, as described [1, 2, 21],
and relied entirely on ELISAs to measure titer changes.
This approach made it possible for us to obtain evidence
that rises of MPO-ANCA are probably also predictive
of relapses; however, because the number of patients in
our study was small and because reports in the literature
are inconclusive on this issue [15, 17, 20, 22], further
studies are needed.
Fig. 2. Kaplan-Meier analysis of relapse-free survival after greater than In addition to the preemptive increases in medicationfourfold or greater antineutrophil cyctoplasmic autoantibody (ANCA)
given to the patients with fourfold or greater titer rises,titer rise episodes. Group I consists of eight patients, with ten episodes
who did not receive increased treatment at the time of the titer rise. most patients in the study received adjustments in immuno-
Group II consists of 11 patents, with 11 episodes who received increased suppression on the basis of relatively minor titer changes.immunosuppressive medications preemptively. *P  0.0002 as com-
pared with group I by the log-rank test. In patients with slight titer rises, incremental increases
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in the dose or duration of administration of prednisone that preemptive treatment of patients who develop four-
fold ANCA titer rises during remission currently offersor azathioprine were often given, whereas in patients
with falling titers, dosages were correspondingly reduced. the best way for such patients to avoid the most serious
consequences of ANCA-associated vasculitis.Patients with persistently high titers were treated more
aggressively than patients whose titers fell. The overall
outcome in the 48 patients is favorable, which supports ACKNOWLEDGMENTS
the efficacy of our approach. However, the clearest mes- This work was supported in part by Individual National Research
Service Award (DK10036-01) (WH). This work was presented at thesage from our study is that a fourfold or greater titer
2001 American Society of Nephrology (ASN) Meeting and publishedrise, which we and others have chosen as an unequivocal
in abstract form (J Am Soc Nephrol 12:207A, 2001)
increase [6, 22], is a harbinger of an impending relapse.
One question concerning the value of serial ANCA Reprint request to John L Niles, M.D., 100 Charles River, Plaza
Suite 701, Boston, MA 02114, USA.titer measurements in guiding therapy is, how often
E-mail: jlniles@partners.org
should patients be tested? We routinely perform tests
every 2 to 3 months after the patient has entered com-
REFERENCES
plete remission, and in the present study fourfold or
1. Niles JL, Pan G, Collins AB, et al: Antigen-specific radioimmuno-greater titer rises were found to be followed by relapses
assays for anti-neutrophil cytoplasmic antibodies in the diagnosis of
within several months (mean  5.6 months; range  2 rapidly progressive glomerulonephritis. J Am Soc Nephrol 2:27–36,
1991to 12 months). However, in two patients a titer rise was
2. Fienberg R, Mark EJ, Goodman M, et al: Correlation of antineu-detected at the time of a relapse, at 2 and 3 months after
trophil cytoplasmic antibodies with the extra-renal histopathology
the previous test. Although more frequent measure- of Wegener’s (pathergic) granulomatosis and related forms of vas-
culitits. Hum Pathol 24:160–168, 1993ments would probably reveal titer rises earlier in such
3. Van der Woude FJ, Rasmussen N, Lobatto S, et al: Autoantibod-cases, this would require routine testing at shorter inter-
ies against neutrophils and monocytes: Tool for diagnosis and
vals, in schedules that would needlessly inconvenience marker of disease activity in Wegener’s granulomatosis. Lancet
1:1389–1393, 1985the great majority of patients. Furthermore, six patients
4. Cohen Tervaert JW, Von Goldschmeding R, Dem Bornein the study experienced relapses when titers were falling
AEGK, Kallenberg CGM: Antimyeloperoxidase antibodies in
or had become negative, underscoring the need to moni- the Churg Strauss syndrome. Thorax 46:70–71, 1991
5. Falk RJ, Jennete JC: Antineutrophil cytoplasmic autoantiboidestor patients clinically whatever happens to the ANCA
with specificity for myeloperoxidase in patients with systemic vas-titers.
culitis and idiopathic necrotising and crescentic glomerulonephri-
The most important question arising from the present tis. N Engl J Med 318:1651–1657, 1988
6. Cohen Tervaert JW, Huitema MG, Hene RJ, et al: Preventionstudy is whether preemptive treatment of patients for
of relapses in Wegener’s granulomatosis by treatment based onANCA titer rises during remission provides more bene-
antineutrophil cytoplasmic antibody titer. Lancet 336:709–711, 1990
fit, by preventing relapses, than harm, as a result of 7. Niles JL, McCluskey RT, Ahmad MF, Arnaout M: Wegener’s
undesirable side effects of immunosuppression. Because granulomatosis autoantigen is a novel serine proteinase. Blood
74:1888–1893, 1989the frequency of relapses in patients with fourfold titer
8. Goldschmeding R, Van Der Schoot CE, Cohen Tervaert JW,rises who are not treated preemptively is very high (in et al: Wegener’s granulomatosis autoantibodies identify a novel
our study 100%), most such patients will need increased diisopropylfluorophosphate-binding protein in the lysosomes of
normal human neutrophils. J Clin Invest 84:1577–1587, 1989immunosuppressive medications within several months
9. Choi HK, Liu S, Merkel PA, et al: Diagnostic performance ofin any case. Thus, by treating preemptively we are not antineutrophil cytoplasmic antibody tests for idiopathic vasculiti-
giving patients appreciably more total immunosuppres- des: metaanalysis with a focus on animyeloperoxidase antibodies.
J Rheumatol 28:1584–1590, 2001sion than if increased medication were given only after
10. Walton EW: Giant cell granuloma of the respiratory tract (Wegen-relapses occur. We propose that the benefits of preemp- er’s granulomatosis). Br Med J 2:265–270, 1958
tive increased immunosuppressive treatment largely out- 11. Hollander D, Manning RT: The use of alkylating agents in the
treatment of Wegener’s granulomatosis. Ann Intern Med 67:393–weigh the risks.
398, 1967Clearly, the evidence for this conclusion could be more 12. Hoffman GS, Kerr GS, Leavitt RY, et al: Wegener granulomato-
critically evaluated in a well-designed prospective ran- sis: An analysis of 158 patients. Ann Intern Med 116:488–498, 1992
13. Cohen Tervaert JW, Van der Woude FJ, Fauci AS, et al: Associa-domized trial. However, no such study is underway and
tion between active Wegener’s granulomatosis and anticytoplasmiceven if performed would take several years or more to
antibodies. Arch Intern Med 149:2461–2465, 1989
complete. In the meantime, treatment choices must be 14. De’Oliviera J, Gaskin G, Dasj A, et al: Relationship between
disease activity and anti-neutrophil cytoplasmic antibody concen-guided by other types of evidence, in particular those
tration in long-term management of systemic vasculitis. Am J Kid-based on retrospective analysis, as presented here. Be-
ney Dis 25:380–389, 1995
cause patients who experience relapses are at consider- 15. Jayne DRW, Gaskin G, Pusey CD, Lockwood CM: ANCA and
predicting relapse in systemic vascultits. Q J Med 88:127–133, 1995able risk to develop serious damage [34, 35], including
16. Stegeman CA, Cohen Tervaert JW, Sluiter WJ, et al: Associationsaddle nose deformity, ocular damage, lung hemorrhage,
of chronic nasal carriage of Staphylococcus aureus and higher re-
and progressive renal insufficiency, and because our lapse rates in Wegener granulomatosis. Ann Intern Med 120:12–17,
1994findings show that relapses can be prevented, we believe
Han et al: Serial ANCA titers 1085
17. Kyndt X, Reumaux D, Bridoux F, et al: Serial measurements of (c-ANCA and p-ANCA) titers in relation to disease activity in pa-
tients with necrotizing vasculitis: A longitudinal study. Clin Nephrolantineutrophil cytoplasmic autoanitibodies in patients with sys-
37:219–228, 1992temic vasculitis. Am J Med 106:527–533, 1999
27. Franssen CFM, Stegeman CA, Oost-Kort WW, et al: Determina-18. Westman KWA, Bygren PG, Olsson H, et al: Relapse rate, renal
tion of renal outcome in antimyeloperoxidase associated glomeru-survival, and cancer morbidity in patients with Wegener’s granulo-
lonephritis. J Am Soc Nephrol 9:1915–1923, 1998matosis or microscopic polyangiitis with renal involvement. J Am
28. Jennette JC, Falk RJ, Andrassy K, et al: Nomenclature of sys-Soc Nephrol 9:842–852, 1998
temic vasculitides. Proposal of an international consensus confer-19. Gaskin G, Savage COS, Ryan JJ, et al: Anti-neutrophil cyto-
ence. Arthritis Rheum 37:187–192, 1994plasmic antibodies and disease activity during long-term follow-
29. Hellmark T, Niles JL, Collins AB, et al: Comparison of Anti-up of 70 patients with systemic vasculitis. Nephrol Dial Transplant
GBM antibodies in sera with or without ANCA. J Am Soc Nephrol6:689–694, 1991
8:376–385, 199720. Franssen CFM, Gans ROB, Kallenberg CGM, et al: Disease
30. Kalluri R, Meyers K, Mogyorosi A, et al: Goodpasture syndromespectrum of patients with anti-neutrophil cytoplasmic autoantibod-
involving overlap with Wegener’s granulomatosis and anti-glomer-ies: Distinct differences between patients with anti-proteinase 3
ular basement membrane disease. J Am Soc Nephrol 8:1795–1800,and anti-myeloperoxidase autoantibodies. J Intern Med 244:209–
1997216, 1998
31. Stone JH, Hoffman GS, Merkel PA, et al: A disease-specific21. Merkel PA, Polisson RP, Chang Y, et al: Prevalence of antineu-
activity index for Wegener’s granulomatosis: Modification of thetrophil cytoplasmic antibodies in a large inception cohort of pa-
Birmingham Vasculitis Activity Score. International Network fortients with connective tissue disease. Ann Intern Med 126:866–873,
the Study of the Systemic Vasculitides (INSSYS). Arthritis Rheum1997
44:912–920, 200122. Boomsma M, Stegeman CA, Van der Leij MJ, et al: Prediction
32. Matteson EL, Gold KN, Bloch DA, Hunder GG: Long-termof relapses in Wegener’s granulomatosis by measurement of anti- survival of patients with Wegener’s granulomatosis from the Amer-neutrophil cytoplasmic antibody levels. Arthritis Rheum 43:2025– ican College of Rheumatology Wegener’s granulomatosis classifi-
2033, 2000 cation criteria cohort. Am J Med 101:129–134, 1996
23. Specks U, Wheatley CL, McDonald TJ, et al: Anticytoplasmic 33. Nachman PH, Segelmark M, Westman K, et al: Recurrent ANCA-
autoantibodies in the diagnosis and follow-up of Wegener’s granu- associated small vessel vasculitis after transplantation: A pooled
lomatosis. Mayo Clin Proc 64:28–36, 1989 analysis. Kidney Int 56:1544–1550, 1999
24. Egner W, Chapel HM: Titration of antibodies against neutrophil 34. Koldingsnes W, Nossent H: Predictors of survival and organ
cytoplasmic antigens is useful in monitoring disease activity in damage in Wegener’s granulomatosis. Rheumatology 41:572–581,
systemic vasculitides. Clin Exp Immunol 82:244–249, 1990 2002
25. Rao JK, Weinberger M, Oddone EZ, et al: The role of antineutro- 35. Reinhold-Keller E, Fink CO, Herlyn K, et al: High rate of
phil cytoplasmic antibody (c-ANCA) testing in the diagnosis of renal relapse in 71 patients with Wegener’s granulomatosis under
Wegener granulomatosis. Ann Intern Med 123:925–932, 1995 maintenance of remission with low-dose methotrexate. Arthritis
Rheum 47:326–332, 200226. Petterson E, Heigl Z: Anti-neutrophil cytoplasmic antibody
